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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE |
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33350.1.1

F.A. PROJ. BRSTP-401(13)

COUNTY __WAKE

PROJECT DESCRIPTION _BRIDGE NO.63 ON -L- (US 401 SBL) OVER

MIDDLE CREEK AT STATION 20+35.5

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTWAL CONDITIONS AT THE PROJECT SITE.
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WRICH IT IS BASED WERE MAOE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, ANO SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C.DEPARTMENT OF TRANSPORTATION,
CEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS.
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE} TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SQIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONBITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIODER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED -IN THE SUBSURFACE INFORMATION.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

33350.1.1(B-3916) 2

SOIL _DESCRIPTION

GRADATION

ROCK _DESCRIPTION

SDIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

160 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE,
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY BRAD

ED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR.

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TC OR LESS THAN @.1 FOOT PER 6@ BLOWS.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
OR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

OTHER

SAMPLE BREAKS ACROSS GRAINS.

B SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108
VERY STIPRBARGSITY QLS. MOST AT MTERBEDIED FUE SAD LAETS KGADY PLSTC 476 ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION v FINE 70 COARSE GRATN TONEDUS ARG MET AMORPHIC ROTK TraT AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK ?(:LR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING %200 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a1 A3 a2 a4 A6 [AB] A7 ataz | ahib COMPRESSIBILITY NON-CRYSTALLINE T T T P . ROCK TypE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, 75l a3 | AsaT SLIGHTLY COMPRESSIBLE L10UID LIMIT LESS THAN 31 :StKT NEPLAI : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
TS MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-5@ AGTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NDT YIELD _
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 68 SEDIMENTARY ROCK T~ "T""] SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
N P T e LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
7 PASSING S | ek = PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
i o G:g?LUSLAR g;gjs peaT ORCANIC MATERIAL g%‘;th SILLO}L‘?M OIHER MATERIAL SH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER :;Jpc KSTOE CUYGSEMA?SWE o FEATURE 1S INCLINED FROM THE
- " N FRE 3 . 3 DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATU NCL. M THI
* 200 18 MX|35 MX|35 MX|35 MX[35 MX]36 MN|356 MN|36 MN|36 MN Z?;\ELEE Ugng:&?:Nl:A:;ggER g : g;. g - ;52/.7 I?_?TCLEE 1; - 1230{/ HAMMER IF CRYSTALLINE. HORIZONTAL.
LIUID LIMT 40 x| 41 M 40 M43 v 4o mx f41 mn fd0 mxf ] son s wiTH MODERATELY ORGANIC §-10% 12 - 20% SOME 26 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INOEX | 6 MX | NP 10 mx |10 mxlia M (11 MN ho x |18 mxha oy 11 e 2 520 . v SLL) CRYSTALG ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF ” TH
LITTLE OR WiGHLy | HIGHLY ORGANIC 10% 20% HIGHLY 357 AND ABOVE CRYSTALS N & SROKEN <F THE LINE OF DIP, MEASURED CLOCKWISE FROM NOR
A .
GROUP INDEX [ ] [} 8 MX 12 Mx]16 mx|No Mx] ~ MODERATE LT - ZONE ALONG WHICH THER SPLACEMENT OF THE
A 2 AMOUNTS OF aRGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EBULT - A FRACTURE OR FRACTURE ONG WHICH THERE HaS BEEN DISPLACEMENT OF TH
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TG THE FRACTURE.
USUAL TYPES|STONE FRABS.I.. o | o 7y R cLAYEY SILTY CLAYEY ORGANIC 7 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND SAND|  GRAVEL AND SAND SOILS S0ILS MATTER STATIC WATER LEVEL AFTER 24  HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
i ol B = MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGNAL POSITION AND DISLODGED FROM
FAIR T0 VA WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHDW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO POOR POOR POOR  {UNSUITABLE PERCHED WATER, SA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUUI’ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY.
THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 30 ; PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED wr o SaPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE coﬁsrgrsucv PENETRATION Rséusmcs COMPRS%E\SIEFgRFNsm 3??5"53;5’8?2'2’235?12 N(RB G?&’ o TEST BORING DESIGNATIONS IE_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NG APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VAL UE)
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R - i
CENERALLY VERY LOOSE “ SOIL SYMBOL P avoer sorns EVD IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME LEDEE - 6 JHELTLIE FIDGE OR PROJECTION OF FOCK WHOSE THICKNESS IS SHALL COMPARED 70
LDOSE 4 70 10 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. y
52?2%:5 MEDIUM DENSE 10 10 30 N/A ARTIFICIAL FILL (F)OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 188 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEQENEENSE 3¢ T0 50 THAN ROADWAY EMBANKMENT CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTTLED (MDT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
’5e —n ~=  INFERRED SOIL BOUNDARY SAMPLE o SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ .25 ® MONITORING WELL REMAINING. SAPROLITE 18 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 0.25 10 0.50 7= INFERRED ROCK LINE AM - RESILIENT MODULUS VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YJELDS SPT N VALUES < Jop ppF | INTERVENING IMPERVIOUS STRATUM.
32:;;;‘;“ “Egi‘f?,: STIFF ; ;g fs 9-51 T%)LZ“ . N f,:ngﬂffm BAMPLE COMPLETE ~ RODK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
*
(COHESIVE) VERY STIFF 15 10 30 2104 FTrew? ALLUVIAL SOIL BOUNDARY sLore moicaTor 0 TOCK SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 18 ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >3@ >4 25/025  DIP & DIP DIRECTION OF O hsteiamion RT - RECOMPACTED TRIAXIAL ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL T0 DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE -
O~ sPT N-vaLLE CBR - CALIFORNIA BEARING | VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO, SIEVE S1ZE 4 1 4 60 200 270 & SOUNDING RoD @@)— SPT REFUSAL RATID SAMPLE SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD gg" EE 5‘:"‘“"355 B;:Q;FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgg:gs 2;’:&, SILT cLAY AR - AUGER REFUSAL HI. = HIGHLY @ - MDISTURE CONTENT DETACH HAND SPE ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR. €0B.) ©R) PN P LY €L BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CaN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT DR
pev— - P py Py Py CL. - LAY MICA. - MICACEDUS VST - VANE SHEAR TEST HARD g:ca\éggaév;g:% BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S PLAE.
2 . . : CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA., - WEATHERED -
SIZE N 12 3 i . ) y . STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
CSE. - COARSE NP - NON PLASTIC 77/ - UNIT WEIGHT MEDIUM Cen BE GROOVED OR COUGED 0.05 INCHES DEEP BY FIRM PRESSLRE OF KNIFE OR PICK POINT A 140 LB, HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
DMT - DILATOMETER TEST ORG. - ORGANIC Y\~ DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TD PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
SOIL MOISTURE - CORRELATION OF TERMS . (1 . A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
oI MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEDLOGIST'S PICK. THAN B FOOT PER 60 BLOWS.
TTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | o - vOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. ~ SAND, SANDY FROM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIQUIDS VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CaN BE BROKEN BY FINGER PRESSURE. OF STRATUM BND EXPRESSED 45 A PERCENTAGE.
AT FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ?&?2:ALEI%G#HOggLékLEKDESSEIgP‘EEgNJIS‘;gE;ZTP;ESEJL:EE Ofarf’fg g:%;g;gs?mffz ;:: €5 DIVIDED
Ll | tIouID LiMIT FRAGS. - FRAGMENTS TCR ~ TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
oLasTIC FINGERNALL BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
: R SEMISOLID; REOUIRES DRYING TO - JOPSOIL_(TS.) - SURFACE SOILS USUALLY CONTAINING ORG ER.
e VET - 00 ATTAIN OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING OFpANIc MaTT
A ‘.
PLL - PLASTIC LimIT ! HAMMER TYPE: TERY SPACING LERY BENCH MARK: BL-2 AT -L- STA. [9+39.3|, OFFSET 73.3' RT
ORILL UNITS: ADVANCING TODLS: il ORE T30 FEET VERY THICKLY BECDED > 4 FEET
- - N -
om_L OPTIMUM MDISTURE MOIST - @ SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuar s [ automatic MANUAL IDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION 2654 FT
SL_| SHRINKAGE LIMIT OO sosnes__ MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET : 261, .
[ & contmuous FLIGHT AucER CORE SIZE: CLOSE 216 10 1 FEET VERY THINLY BEDDED 0.63 - 016 FEET
- DRY - @ PEQUIRES ADDITIONAL wATER 10 7 e ) VERY CLOSE LESS THAN 8.6 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8*HOLLOW AUGERS [ - THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cve-asc [ waro raceo Fincer srvs [ INDURATION
PLASTICITY INDEX D DRY STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC o5 VERY LOW [ cme-sse L ERIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT casING || ws aDvancer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM .
HIGH PLASTICITY 26 OR MORE HIGH [ portesLe Hoist [] vmicone___ +steec TeemH [T rost HoLE Disser MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR oTHER  CrHE-5S TRICONE TuN-CaRe. | L] HAND AUGER
__CME-S5 SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). (] core eir % VANE SHEAR TEST DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer [ omer 0 EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
March 9, 2006
STATE PROJECT: 33350.1.1 (B-3916)
F.A. PROJECT: BRSTP-401 (13)
COUNTY: Wake
DESCRIPTION: Bridge No. 63 on -L- (US 401 SBL) over Middle Creek at
Station 20+35.5
SUBJECT: Geotechnical Report — Structure Inventory

Project Description
A three-span bridge, 171-feet in length with a 90° skew, is proposed on -L- (US 401 SBL) over Middle
Creek to replace the existing structure. The new bridge will be 72 feet longer than the existing structure.
Also, a detour bridge will be constructed 62 feet upstream of the existing bridge. The project is located in
southern central Wake County approximately 5 miles northeast of the town of Fuquay-Varina.

The subsurface investigation was conducted during February of 2006 using an ATV-mounted CME-55 drill
machine. Two Standard Penetration Test borings were performed at each of the four bent locations, and two
borings were completed at the detour end bent locations. All borings were advanced until weathered rock or
crystalline rock was encountered. Representative soil samples were obtained for visual classification in the
field and selected samples were sent to the Materials and Tests Unit for laboratory analysis. One Shelby
tube sample was collected and submitted to the Materials and Tests Unit to be used in an Erosion Function
Apparatus.

Physiography and Geology
The project is located in gently rolling terrain of the Piedmont Physiographic province. The area is rural,
with single-family homes and businesses. The area along Middle Creek is wooded. Geologically, the
project is located within the Raleigh Belt and is underlain by felsic mica gneiss.

Soil Properties
Soils encountered at the project site include roadway embankment, alluvial, and residual soils.

Roadway embankment soils are present at both End Bent locations and are approximately 12.5 feet thick.
The upper section of the embankment ranges from 3.0 to 5.0 feet, and consists of asphalt and ABC with
brown, loose to very dense, dry, sand (A-1-a). The lower portion of the embankment consists of red-brown,

SHEET 3 OF 16
33350.1.1 (B-3916)
Wake Co.
soft to medium stiff, moist, silty clay (A-7-6). Embankment soils are underlain by alluvial soils at both End
Bents.

Alluvial soils range from 7.8 to 10.2 feet in thickness. These soils predominantly consist of gray, soft to
stiff, moist to wet, sandy silt (A-4) and gray and brown, very loose to very dense, moist to wet, silty and
coarse sand (A-1-a, A-1-b, and A-2-4) with quartz gravel. Other alluvial soils present are brown to gray,
very soft, moist to wet, sandy clay (A-6). The alluvial soils were deposited on residual soil and weathered
rock.

Residual soils were encountered at all bent locations. They range from 1.5 to 11.0 feet in thickness. The
residual soils consist of green-gray and white, hard, moist, saprolitic, sandy silt (A-4) with weathered rock
fragments. The residual soils grade into weathered rock with increasing depth.

Rock Properties
Weathered rock was derived from the underlying felsic mica gneiss and ranges in thickness from 4.5 feet to
over 34.0 feet. Weathered rock was encountered at all bent locations and contains several crystalline rock
lenses. The top of weathered rock ranges in elevation from 229.9 feet at EB2-B to 241.3 feet at B2-A,
B2-B, and EB1-A.

Crystalline rock was encountered at each boring location, but the EB1-B and EB2-B borings terminate in
weathered rock with crystalline rock lenses. The top of crystalline rock ranges in elevation from 198.9 feet
at B2-B to 236.8 feet at EB2-A. The rock consists of green-gray and white, severely to moderately
weathered, moderately hard, fractured, micaceous, felsic mica gneiss.

, Groundwater
Groundwater was encountered in all of the borings. The groundwater elevations range from 247.3 feet at
B1-B to 250.5 feet at EB2-A. Surface water in Middle Creek was at elevation 247.9 feet (2-23-06).

Temporary Detour Structure
A temporary detour structure will be constructed approximately 62 feet northwest of the existing bridge at -DET-
Station 16+80. The structure has a total length of 160 feet. Borings EB1-C and EB2-C were drilled along the
-DET- alignment to provide additional information for the detour structure. Geologic conditions along the
detour alignment correlate directly to those encountered along the main line structure.

Notice
This Geotechnical foundation report is based on the bridge survey report for Middle Creek dated June 20,
2005 and the Preliminary General Drawing dated October 25, 2005. If significant changes are made in the
design or location of the proposed structure, the subsurface information should be reviewed and modified as
necessary.

Prepared by,
Qi Kot et

Jaime Love Pedro
Engineering Geologist
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PROFILE THROUGH BORINGS PROJECTED ALONG -L- BRIDGE NO. 63, 33350.1.1 (B-3916)
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PROFILE THROUGH BORINGS PROJECTED ALONG -DET- BRIDGE NO. 63, 3335@.1.1 (B-3916)
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PROJECT NO. 33350.LlI [ B-3916 |COUNTY WAKE

| GEOLOGIST  J. L. PEDRO

PROJECT NO. 33350.Ll |ID. B-3916 [COUNTY WAKE

| GEOLOGIST  J. L. PEDRO

SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 40ISBL) OVER MIDDLE CREEK

GROUND WATER

BORING NO. EBI-A  [BORING LOCATION  19+50 | OFFSET 10° LT

| ALIGNMENT -L-

0HR. 151

COLLAR ELEVATION 262.4’ 2084395

UHR 4.0

SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 40ISBL) OVER MIDDLE CREEK

GROUND WATER

BORING NO. EBI-B  |BORING LOCATION  19+50 |OFFSET 9’ RT

| ALIGNMENT -L-

OHR. N/A

COLLAR ELEVATION 262.4° 685027 2084413

MHR 13.5

| NORTHING 685032

| EASTING

| NORTHING

| EASTING

TOTAL DEPTH 43.6°

| DRILL MACHINE CME-55

| DRILL METHOD H.S. AUGERS

| HAMMER TYPE MANUAL

TOTAL DEPTH 38.9°

| DRILL MACHINE CME-55

| DRILL METHOD H.S. AUGERS

| HAMMER TYPE MANUAL

START DATE 2/14/06

lCOMPLETION DATE 2/14/06

| SURFACE WATER DEPTH N/A

[DEPTH TO ROCK  38.6

START DATE 2/15/06

ICOMPLETION DATE 2/15/06

| SURFACE WATER DEPTH N/A

IDEPTH TO ROCK N/ A

ELEV DEPTH|BLOW COUNTIPEN. BLOWS PER FOOT SAMPLE |V O SOIL AND ROCK ELEV DEPTH|BLOW COUNT|PEN. BLOWS PER FOOT SAMPLE | W O SOIL AND ROCK
| FT0 |0.510.5:0.5{FTJ[0 25 50 75 I00|NUMBER | Ao, G DESCRIPTION " (FTJ 10.550.510.51FT)| 9 25 50 75 I00|NUMBER | Aro1. G DESCRIPTION
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PROJECT NO. 33350.l.I [ID. B-3916 [COUNTY WAKE | GROLOGIST  J. L. PEDRO PROJECT NO. 33350.l.| |ID. B-3916 [COUNTY WAKE | GEOLOGIST  J. L. PEDRO
SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 40ISBL) OVER MIDDLE CREEK GROUND WATER ||SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 401 SBL) OVER MIDDLE CREEK GROUND WATER
BORING NO. BI-A  |BORING LOCATION  20+07 |OFFSET 10° LT | ALIGNMENT -L- 0HR. N/A BORING NO. BI-B |BORING LOCATION ~ 20+07 |OFFSET 9° RT | ALIGNMENT -L- 0HR. N/A
COLLAR ELEVATION 249.2 | NORTHING 685086 |EASTING 2084413 % HR. 1.0’ ||COLLAR ELEVATION 248.3’ | NORTHING 68508l |EASTING 2084430 UHR 1.0
TOTAL DEPTH 50.4° | DRILL MACHINE CME-55 | DRILL METHOD ROTARY W/ MUD |HAMMER TYPE MANUAL TOTAL DEPTH 5L | DRILL MACHINE CME-55 [ DRILL METHOD ROTARY W/ MUD |HAMMER TYPE MANUAL
START DATE 2/16/06 | COMPLETION DATE 2/16/06 |SURFACE WATER DEPTH N/A  [DEPTH TO ROCK 48.5' ||START DATE 2/21/06 | COMPLETION DATE 2/21/06 | SURFACE WATER DEPTH N/A ~ [DEPTH TO ROCK 44.6’
ELEV DEPTH|BLOW COUNTIPEN. BLOWS PER FOOT SAMPLE | W, 1(3 SOIL AND ROCK ELEV DEPTH|{BLOW COUNT]|PEN. BLOWS PER FOOT SAMPLE | W, ‘(-) SOIL AND ROCK
" (FTJ |0.540.550.51FT)|9 25 50 75 100|NUMBER| Aol G DESCRIPTION “ 1 (FTJ 10.510.550.5{FTJ)| 9 25 50 75 100|NUMBER| Ato1) G DESCRIPTION
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SHEET Il OF 16
PROJECT NO. 33350.l.| |, B-3916 |COUNTY WAKE | GEOLOGIST  J. L. PEDRQ PROJECT NO. 33350.l.I |ID. B-3916 [COUNTY WAKE | GEOLOGIST  J. L. PEDRO
SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 40ISBL) OVER MIDDLE CREEK GROUND WATER ||SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 40l SBL) OVER MIDDLE CREEK GROUND WATER
BORING NO. B2-A  [BORING LOCATION  20+64 |OFFSET 9 LT | ALIGNMENT -L- 0HR. N/A BORING NO. B2-B  |BORING LOCATION 20+64 |OFFSET 9’ RT [ ALIGNMENT -L- 0HR N/A
COLLAR ELEVATION 246.8°  |NORTHING 6854l |EASTING 2084430 U HR.N/ A COLLAR ELEVATION 249.1' | NORTHING 685135 |EASTING 2084447 UHR. 1.2
TOTAL DEPTH 48.6° | DRILL MACHINE CME-55 [ DRILL METHOD ROTARY W/ MUD |HAMMER TYPE MANUAL TOTAL DEPTH 47.6° | DRILL MACHINE CME-55 | DRILL METHOD ROTARY W/ MUD |HAMMER TYPE MANUAL
START DATE 2/20/06  |COMPLETION DATE 2/20/06 |SURFACE WATER DEPTH 0.5’  [DEPTH TO ROCK 47.9° ||START DATE 2/17/06 | COMPLETION DATE 2/17/06 | SURFACE WATER DEPTH N/A  [DEPTH T0 ROCK 38.0’
£Lgy, [DEPTHIBLOW COUNTIPEN. BLOWS PER FOOT SAMPLE | W b SOIL AND ROCK £l gy, |PEPTHIBLOW COUNTIPEN. BLOWS PER FOQOT sampLE| W /| b SOIL AND ROCK
" (FT.) 0.540.540.51FT.)| 9 ed 50 75 100]NUMBER | A0l G DESCRIPTION "1 (FTJ 10,570.570.5/FT)]Q 25 50 75 100|NUMBER| Aol G DESCRIPTION
| |
T U U IR S 249 T OO WORWORAWOH 0[N0 T~ T 1135520 M N ALLUVIAL,
246.8 T T I\ s S A l>\ BROWN, SANDY CLAY
245.0 —— 53300 245.0 —+ A ___l____
T 29(4|2|2]L0 Ss-21 | W ALLUVIAL, T 535|270\ [XFi---d---7---" W e e R LT
T I e AR LY AN, T i L EELE EEEE HTh BOE o
00T 79|21 [46|34] 10 W “00 T oslanl1e| |os| [T o170
N I A R A s Iy Bl RESIDUAL, GREEN-GRAY T A B e M
2350 - | | | | |FEEEETT S SAPROLITIC, SANDY SILT 20—+ | | | | |FEEE] SRR i
T 12.9|35|53|47[0.8] [~~~ S R T 15.3 100 N -~ — 400+
T il Pty ety buliutials WEATHERED ROCK T il s Hte Bt
230.0 - A Nttty Ry (FELSIC MICA GNEISS) 230.0 - gt S Pt Iy
T 17.9(24|30|28|1.0 |-~~~ -8~ - || SS-22 | M i RESIDUAL " 1 20.3|30|52(48(0.6[ -1~ - -~ 100+ WEATHERED ROCK
st i R FEEEE ST it s GRAY, SAPROLITIC, SILTY SAND sl et el I et IR s I F MICA GNEISS)
T il letels Slels EATHERED ROCK FRAGMENTS/ T Iy s B I FLSIC MICA GNESS
0+ e e s - - - - = 2250 +_ || || |F-==f---1 D
2250 T 22.9/ 51149 O.7| [~ =1~ —~|-— 160+ é T 25.3|23|66|34|0.8|[ -~~~ -~ -~ ~— 7160+
T St ot et slodid é 1 St Renetuibe heibebuibel et
2200 = __ locla |l ool S P 7 2200 1+ | __|._| | _[t---- i i P
T 27.9|69] 31 10 4 B i s Aty B S\ % T 30.3(85|15 O5|[z-z1-2272227100+
T | | | Tl i g 0 O R N A R S SR b
+ 1t ! 1 1 lt=-—--e-d—-==-= —— e | —— \1: [ e I A R A [ N— e e e — -
B0 T , il s Mty P S WEATHERED ROCK 250 I Mt S APt
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T Mty Rt il et = T [CCCJCICdICCdCIzC o=
200 +=__ b1 | |1 S . = 200+ | | | | 011 — ===
T 37.9|l00 0.3\ -y 77140040 = T 40.3|60 O | gt s gL o4 S j/}j
+ i St i ~--- % e T e s e e & CRYSTALLINE ROCK
205.0 —1- Ity Ity il e % 205.0 — A R R I = (FELSIC MICA GNEISS)
T T 429|100 031~ = -~ 177160+ = " T 45.3|60 Od|[Z-212227922 60701 &
N N N R Qe e Sy R ) S AN S NN AN Syt s pupupu e 7
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| NORTH CAROLINA DEPARTMENT OF TRANSPORTATION | NORTH CAROLINA DEPARTMENT OF TRANSPORTATION |

GEOTECHNICAL UNIT BORING LOG GEOTECHNICAL UNIT BORING LOG SHEET 12 OF 16
PROJECT NO. 33350.Ll [ID. B-3916 [COUNTY WAKE | GROLOGIST  J. L. PEDRO PROJECT NO. 33350.L [ID. B-3916 |COUNTY WAKE | GROLOGIST  J. L. PEDRO
SITE DESCRIPTION  BRIDGE NO. 63 ON -L- (US 40ISBL) OVER MIDDLE CREEK GROUND WATER ||SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 40l SBL) OVER MIDDLE CREEK GROUND WATER
BORING NO. EB2-A |BORING LOCATION  21+2| |OFFSET 9° LT | ALIGNMENT -L- OHR. (7.0 ||BORING NO. EB2-B |BORING LOCATION  2I+2I |OFFSET 9’ RT | ALIGNMENT -L- 0HR.  16.0’
COLLAR ELEVATION 262.3°  |NORTHING 685195 |EASTING 2084447 MHR 18" ||COLLAR ELEVATION 262.4°  |NORTHING 685190 |EASTING 2084464 U HR 13.0°
TOTAL DEPTH 29.3' [ DRILL MACHINE CME-55 | DRILL METHOD H.S. AUGERS |HAMMER TYPE MANUAL TOTAL DEPTH 43.8° | DRILL MACHINE CME-55 [ DRILL METHOD H.S. AUGERS | HAMMER TYPE MANUAL
START DATE 2/14/06 | COMPLETION DATE 2/14/06 | SURFACE WATER DEPTH N/A  [DEPTH TO ROCK 25.5° ||START DATE 2/15/06 [COMPLETION DATE 2/15/06 [SURFACE WATER DEPTH N/A  [DEPTH TO ROCK N/A
ELEV DEPTH|BLOW COUNT]|PEN. BLOWS PER FOOT SAMPLE | V. l@ SOIL AND ROCK ELEV DEPTH|BLOW COUNTIPEN. BLOWS PER FOOT SAMPLE |V, !(-) SOIL AND ROCK
1T 0.510.5:0.5(FTI0 25 50 75 100|NUMBER | o1l & DESCRIPTION | FT) |0.510.570.54FTA[Q 28 50 75 100|NUMBER| 401 G DESCRIPTION
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| NORTH CAROLINA DEPARTMENT OF TRANSPORTATION | NORTH CAROLINA DEPARTMENT OF TRANSPORTATION | |

GEOTECHNICAL UNIT BORING LOG GEOTECHNICAL UNIT BORING LOG SEEET 13 OF 16
PROJECT NO. 33350.Ll [ID. B-3916 |COUNTY WAKE | GEOLOGIST  J. L. PEDRO PROJECT NO. 33350.LI |ID. B-3916 |COUNTY WAKE | GEOLOGIST  J. L. PEDRO
SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 40ISBL) OVER MIDDLE CREEK GROUND WATER ||SITE DESCRIPTION BRIDGE NO. 63 ON -L- (US 40l SBL) OVER MIDDLE CREEK GROUND WATER
BORING NO. EBI-C  |BORING LOCATION  15+95 | OFRSET CL | ALIGNMENT -DET- OHR. 3.3 ||[BORING NO. EB2-C |BORING LOCATION  17+45 |OFFSET 8° LT | ALIGNMENT -DET- 0HR. 5.5
COLLAR ELEVATION 249.9°  |NORTHING 685079 |EASTING 2084355 YUHR.  2.0° ||COLLAR ELEVATION 256’ | NORTHING 685224 | EASTING 2084392 UM 3.0°
TOTAL DEPTH 23. | DRILL MACHINE CME-55 [ DRILL METHOD H.S. AUGERS |HAMMER TYPE MANUAL TOTAL DEPTH (7.4° [ DRILL MACHINE CME-55 | DRILL METHOD H.S. AUGERS | HAMMER TYPE MANUAL
START DATE 2/14/06 | COMPLETION DATE 2/14/06 | SURFACE WATER DEPTH N/A  [DEPTH TO ROCK 8.l START DATE 2/13/06 [COMPLETION DATE 2/13/06 | SURFACE WATER DEPTH N/A  [DEPTH TO ROCK 17.4°
cLpy, |[PEPTH[BLOW COUNT[PEN.  BLOWS PER FOOT sampLe [ W1k SOIL AND ROCK e gy, |PEPTHBLOW COUNTIPEN.]  BLOWS PER FOOT sampLE [W /T SOIL AND ROCK
"1 T 10,510.570.51(FT.)| 9 25 50 75 100INUMBER | Mol G DESCRIPTION "1 (FT) 0.510.510.51FT)| 9 25 50 75 100|NUMBER| A1l ¢ DESCRIPTION
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PROJ. NO. - 33350.1.1 ' SHEET 14 OF 16
ID NO. - B-3916
COUNTY - Wake

EBI-A EB2-A4
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | cuass. | LL | Pl Jcsano| Fsanp| st | otay | 10 | 40 | 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl csanp| FSaND| ST | CLAY | 10 | 40 | 200 |MOISTURE} ORGANIC
§S-6 10°LT 19450 3.5-5.0 A-7-6(16) | 50 | 21 8.4 214 | 294 | 408 | 95 | 90 73 - - §8-3 9LT 21+21 3.5-5.0 AT-6(14) | 45 | 20 | 6.7 261 | 243 | 429 | 98 | 94 | T2 - -
§8-7 10'LT 19+50 13.5-15.0 A-4(1) 231 4 0.6 36.7 | 40.2 | 224 | 100 | 100 | 76 26.2 - $S8-4 9'LT 21421 13.5-15.0 A-4(7) 291 9 2.0 229 | 424 | 327 | 100 | 99 86 - -
SS-8 10'LT 19+50 18.5-20.0 A1-b(0) | 21 | NP | 57.1 33.7 5.1 41 61 42 7 - - $S-5 9LT 21+21 18.5-20.0 A-4(0) 22| 4 14 447 | 355 | 184 | 100 | 100 | 63 - -
EBI-B EB2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl csawn|Fsano| sut | ciavy | 10 | 40 | 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl Jcsanp|esanD| sitT | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
§S-12 9'RT 19+50 13.5-15.0 A-4(2) 241 5 0.8 308 | 459 | 224 | 100 | 100 | 80 - - §S§-15 9'RT 21+21 8.5-10.0 A-7-6(13) | 45 | 19 9.4 239 | 259 | 408 | 96 91 70 - -
$S-13 9'RT 19+50 18.5-20.0 A-1-b(0) | 19 | NP | 451 41.6 9.2 41 53 40 9 - - ST-1 9'RT 21+21 13.5-15.5 A-4(0)
$5-14 9'RT 19450 23.5-25.0 A-4(0) 2171 5 257 | 29.0 | 371 8.2 93 75 52 - - §S-16 9'RT 21+21 23.5-25.0 A-4(0) 26 | NP| 110 | 363 | 424 | 102 | 100 | 93 68 - -
Bl-4 EBI-C -Det-
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)} % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csann| rsano| st | clay | 10 | 40 | 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csao|Fsanp| st | clay | 10 | 40 | 200 [MOISTURE| ORGANIC
S$S8-17 10'LT 20+07 0.0-1.5 A-6(6) 3% | 11 5.3 398 | 345 | 204 | 100 | 99 64 - - $-9 CL 15+95 1.0-2.0 A-4(1) 241 4 1.6 414 | 365 | 204 | 100 100 | 71 - -
§5-18 10'LT 20+07 5.3-6.8 A1-a(0) | 32 | NP | 616 | 200 | 122 6.1 3 16 7 - - §S-10 cL 15+95 3.0-45 A-4(0) 21 2 29 439 | 39.0 | 143 | 100 | 100 | 67 - -
$S§-19 10°'LT 20+07 10.3-11.8 A-4(0) 28 | NP | 30.0 | 427 | 23.3 41 90 71 36 - - SS-11 CL 15+95 8.0-9.5 A1-al0) | 21 | NP | 486 | 30.8 | 145 6.1 37 24 10 - -
Bl-B EB2-C -Det-
SAMPLE DEPTH, | AASHTO % BY WEIGHT % PASSING (SIEVES)] % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % %
NO. OFFSET | STATION | |NTERVAL | cLASS. | LL | Pl {csanp] rsan| st | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csanp|FsaNp| sut | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
§§-23 9'RT 20+07 0.0-1.5 A-2-400) | 30 | NP | 269 | 496 | 173 6.1 100 | 95 28 - - $S8-1 8'LT 17+45 3.5-5.0 A-6(9) N 0.6 22.7 | 4441 327 | 100 | 100 | 88 - -
§S-24 9'RT 20+07 4.5-5.7 A-4(0) 23| 3 129 | 402 | 245 | 224 | 96 91 54 27.0 - $S-2 gLT 17+45 8.5-10.0 A-4(2) 251 5 2.2 359 | 394 | 224 | 100 | 99 75 - -
B2-4
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | cLASS. | LL | Pl Jcsanp| FsaND| SILT | ClAY | 10 | 40 | 200 |MOISTURE| ORGANIC
§S-21 9'LT 20+64 2944 A2-400) | 23 | NP | 259 | 457 | 20.2 8.2 | 100 | 92 35 - -
$§8-22 9'LT 20+64 17.9-19.4 A-2-4(0) | 26 | NP | 38.6 | 327 | 247 41 93 67 35 - -
B2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl icsanp| FsaNp| ST | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC
S8-20 9'RT 20+64 0.0-1.5 A-6(8) 371141 96 306 | 353 | 245 | 100 | 96 68 - -




SHEET 15 OF 16

NorTH CAROLINA DEPARTMENT o TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS:  33350.1.1 TIP: B-3916 COUNTY: Wake
DESCRIPTION(1): Bridge No. 63 on -L- (US 401 SBL) over Middle Creek
EXISTING BRIDGE
Information from: Field Inspection  x Microfim  (reel pos: )

Other (explain)

Bridge No.. 63

Length: 98.7' TotalBents: 3 BentsinChannel: 2  Bents in Floodplain:
Foundation Type: Concrete Piles

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: End Bent 1 has none, End Bent 2 is being undermined on the left

Interior Bents: Some local scour at interior bent, less than 5 feet

Channel Bed: None

Channel Bank: Very little

EXISTING SCOUR PROTECTION
Type(3): Concrete abutment walls at End Bents and Interior Bent is concrete

Extent(4): End Bent walls 78' wide by 12' high

Effectiveness(5): Effective

Obstructions(6). None

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).
3 Note existing scour protection (e.g. rip rap).
4 Describe extent of existing scour protection.
5 Describe whether or not the scour protection appears to be working.
6 Note obstructions such as dams, fallen trees, debris at bents, etc.
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report.
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report.
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).
10 Determine the approximate floodplain width from field observation or a topographic map.
11 Describe the material covering the floodplain (e.g. grass, trees, crops).
12 Use professional judgement to specify if the stream is degrading, aggrading, or static.
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).
14 Give the geotechnically adjusted scour elevation (GASE) expected over the life of the bridge (approx. 100 years). This

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics

Unit theoritical scour and the GASE. If the GASE is dependent on scour counter measures, explain (e.g. rip rap armoring

on slopes). The GASE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

DESIGN INFORMATION

Channel Bed Material(7): Alluvial, gray and brown, very loose to med. dense, cse. sand and gravel (SS-18)

Channel Bank Material(8): Alluvial, gray, medium stiff, sandy silt (SS-24)

Channel Bank Cover(9): Grass, trees, and brush

Floodplain Width(10): +/- 250 feet

Floodplain Cover(11): Grass, trees, and brush

Stream is(12):

Aggrading

Degrading X

Channel Migration Tend.(13): West towards End Bent 2

Observations and Other Comments:

GEOTECHNICALLY ADJUSTED SCOUR ELEVATIONS(14) Feet X

BENT 1 =236.0 ft

BENT 2=232.01t

Comparison of GASE to Hydraulics Unit theoretical scour:
The GASE for Bent 1 is 3.8 feet higher than the theoretical scour, and Bent 2 is 24.5 feet higher than the theoretical

scour from the Hydraulics Report (dated 6-20-05).

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank Bed Bank
Sample No. SS-18 SS-24
Retained #4 59 -
Passed #10 31 96
Passed #40 16 91
Passed #200 7 54
Coarse Sand 61.6 12.9
Fine Sand 20 40.2
Silt 12.2 24.5
Clay 6.1 22.4
LL 32 23
Pi NP 3
AASHTO| A-1-a(0) A-4(0)
Station 20+07 20+07
Offset 10'LT 9'RT
Depth| 5.3'-6.8' 45'-52
Reported by: Q{}W 0‘&'\& QM Date: )-13-0b
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SITE PHOTOGRAPH

Bridge No. 63 on -L- (US 401 SBL) over Middle Creek




